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1. A pharmaceutical composition comprising an 
effective amount of a compound chosen from the 
compounds of general formulae I and la below for 
treating, by virtue of their cytotoxic properties, 
cancerous tumors and their metastases: 
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Formula I 



Formula la 



in which: 

X is chosen from oxygen, an =NH group 
and an =N-OH group, 

Ri is chosen from hydrogen, . halogens, a 
. nitro group - and groups -NR 8 R 9 in . •which : R 8 -and R 9 
are chosen, independently of each other, from 
hydrogen and (Ci-C 4 ) alkyl groups, 

R 2 is chosen from hydrogen and halogens, 
R 3 is chosen from, hydrogen, halogens, 
(Ci-C 4 ) alkyl groups, (d-C 6 ) alkoxy groups, a 
guanidino group, groups -NR loRll in which RlQ and Ru 
are chosen, independently of each other, from 
hydrogen, (Cl -C«) alkyl groups, ( Cl -C 4 ) phenylalkyl 
groups and groups -<CH 2 ) n -Y with Y being chosen 
from halogens and CN, -CH(0-Et) 2 , ( Cl -C 6 ) alkoxy, 

0-(CH 2 ) 2 -N(CH 3 )2 and -N(CH 3 ) 2 . groups and n = 1 

to 3, . • • 

R 4 is chosen from hydrogen, halogens, 
nitro groups and groups -NR 12 R 13 in which R 12 and R 13 " 
are chosen, independently of each other, from 
hydrogen and (Ci-C 4 ) alkyl groups, 

Rs, Re and R 7 are chosen from: 

hydrogen or a halogen atom, 
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Ci-Ce alkyl , hydroxy 1 , Ci-C 6 _alkoxy , _ 
(Ci-C 6 ) alkoxy (Ci-C 6 ) alkyl , (Ci-C 4 ) alkyl carbonyloxy- 
(C1-C4) alkyl, -CHO, -COOH, -CN, -C0 2 R 14 , -CONHR 14 
and -CONR 14 Ri5 groups, -NHCOR i4 and -NR 14 R 15 in which 
R i4 and R 15 are chosen, independently of each 
other, from hydrogen and (Ci-C 6 ) alkyl, -phenyl -CO- 
CH 3 and -CH 2 -CH 2 -N ( CH 3 ) 2 groups, 

-phenyl- CO -CH 3 or -phenyl -CO- CH=CH - 
N(CH 3 ) 2 , morpholino, nitro or S0 3 H groups, 

groups : 

-CH 2 -N-COOR 16 , -CH 2 ~N-COOR 16 
CH2-COOR 17 . CH 2 -Ar 

Rie and R 17 being chosen from Cx-Cg alkyl groups and 
Ar being a C 6 -C i4 aryl group, 

with the exclusion of the compounds of formula I 
containing the combination: 

X = O, . 

•' •• ; : and, either "": R lf "" R 2 ,' R 3 , R 4 , R 5 , R 6 , 
R 7 = H, 

or : R ly R 3 , R 4 , R 5/ R 6/ R 7 = H and 

R 2 = Br, 

or R lt R 2 , R 3 , R 4 , R 6 , R 7 - H and R 5 = OH 
and with the exclusion of the compound formula la 
containing the combination X - O and R lf R 2 , R 3 , 
R 4 , R5 , R 6 , R7 = H, 

and the addition salts of these compounds 
with pharmaceutically acceptable acids. 

A pharmaceutical :. composition comprising - an 
effective amount of a compound chosen from the 
compounds of formula I in which: 

X is chosen from oxygen, an =NH group 
and an =N-OH group, 

R L is chosen from hydrogen, halogens, a 
nitro group and groups -NR B R 9 in which R 8 and R 9 



AMENDED SHEET 



:l ID O ■+ '9 3 S 3L . O B JL H O H 

- 59 - 

are rt chosen, independently of. each- -^othery— -f-rom *■ 
hydrogen and (Ci-C 4 ) alkyl groups, 

R 2 is chosen from hydrogen and halogens, 
R 3 is chosen from hydrogen, halogens, 
(Ci-C 4 ) alkyl groups, (Ci-C 6 ) alkoxy groups, a 
guanidino group, groups -NR10R11 in which R i0 and R n 
are chosen, independently of. each other, from, 
hydrogen, (C1-C4) alkyl groups, (C1-C4) phenyl- 
alkyl, - (CH 2 ) 2-N (CH 3 ) 2, and - (CH 2 ) 2 -0- (CH 2 ) 2 -N (CH 3 ) 2 
groups, 

R 4 is chosen from hydrogen, halogens, 
nitro groups and groups -NR 12 R 13 in which R 12 and R i3 
are chosen, independently of each other, from 
hydrogen and (C1-C4) alkyl groups, 

R 5 , R 6 and R 7 are chosen from: 

hydrogen or' a halogen atom, 
Ci-C 6 alkyl, hydroxyl, C^-Ce alkoxy, 
-CHO, -COOH, -CN, -C0 2 Ri 4 , -CONHR i4 and -CONR 14 Ri 5 
groups, -NHCOR14 and -NR 14 R 15 groups in which R 14 and 
R15. are chosen, independently . of each other, from 
hydrogen and (Ci-C 6 ) alkyl and -CH 2 -CH 2 ~N (CH 3 ) 2 
groups , 

-phenyl~CO-CH 3 or -phenyl-CO-CK=CH- 
N(CH 3 ) 2 , morpholino, nitro or S0 3 H groups, 

groups : 

-CH2 -N -COOR n6 . -CH 2 ~ N- COOR 1R , 
f ( 
CH2-COOR 17 Cht-Ar 

Ri6 and R17 . being chosen, from Ci-C 6 alkyl groups and - 
Ar being a C 6 -Ci 4 aryl group, 

with the exclusion of the compounds in which 
X = 0, and, either : R lf R 2 , R 3 , R 4 , R 5 , r 6 , r 7 = H , • 
or : R lf R 3 , R 4/ R 5 , R 6 , R 7 = H and R 2 = Br, or R lf 
R2/ R3/ R4, Re, R? = H and R 5 - OH, 

and the addition salts of these compounds 
with pharmaceutical^ acceptable acids. 
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The pharmaceutical composition., as., claimed ..in.v claim 
2, comprising, an effective amount of a compound 
chosen from the compounds of formula I in which: 
X represents oxygen, 

Ri is chosen from hydrogen and an amino 

group, 

R 2 is chosen from hydrogen and halogens, . 

R 3 is chosen from hydrogen, halogens, 
(C1-C4) alkyl groups, (Ci-C 6 ) alkoxy groups, a 
guanidino group, groups -NR 10 Rn in which R 10 and R n 
are chosen, independently of each other, from 
hydrogen, methyl groups, (Ci-C 4 > phenylalkyl, 
-<CH 2 ) 2 -N(CH 3 ) 2 , -(CH 2 ) 2 -0-(CH 2 ) 2 -.N(CH 3 ) 2 groups, 

R 4 is chosen from hydrogen, halogens and 
nitro and amino groups, 

R5, Re and R 7 represent a hydrogen, 
with the exclusion of the compounds in which 
Ri/ R2, R 3 , R 4 , R 5 , Re, R7 = H , or R lf R 3/ r 4 , r 5/ Rfi , 
R7 = H and R 2 = Br, 

.and the addition salts of these compounds 
with pharmaceutically acceptable acids. 

The pharmaceutical, composition as claimed in claim 
1, comprising an effective amount of a compound 
chosen from the compounds of formulae I and la in 
which: 

X represents oxygen, 

Ri is chosen from hydrogen and an amino 

group, 

R 2 is chosen from hydrogen and halogens, 
R 3 is chosen from hydrogen, halogens, 
(Ci-C 4 ) alkyl groups, (Ci-C 6 ) alkoxy groups, a • 
guanidino group, groups -NR 10 Rn in which R 10 and R n 
are chosen, independently of each other, from 
hydrogen, methyl groups, (Cx-C*) phenylalkyl groups 
and groups -(CH 2 ) n -Y with Y being chosen from 
halogens and groups CN, -CH (O-Et ) 2 , \ (d-C 6 ) alkoxy, 
-0-(CH 2 ) 2 -N(CH 3 ) 2 and -N(CH 3 ) 2 and n = 1 to 3, 
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. - , R 4 is chosen .from . hydrogen,- — ha-logens> •■ 
and nitro and amino groups, 

R 5 is chosen from a hydrogen, a halogen 
and a methoxy group, 

R.6 and ' R7 are chosen from hydrogen and 
Ci-C 6 alkoxy, <Ci-C 6 ) alkoxy (d-Ce) alkyl and 

-CH2OCOCH3 groups, 

with the exclusion of the compounds of 
formula I in which R lf R 2 , R 3 , R 4 , R 5 , R 6 , R7 = H or 
Ri, R3, R4f R5/ Re. R? = H and R 2 = Br, and of the 
compound of formula la in which R lf R 2 , R 3 , R 4 , R 5/ 
Re, R 7 = H, 

and the addition salts of these compounds 
with pharmaceutical^ acceptable acids. 

The composition as claimed in claim 4, in which 
the compounds are chosen from: 

5- (dimethylamino) -9H-quino [ 4 , 3, 2-de] [1, lOjphenan- 
throlin-9-one, 

5- (benzylamino) -9H-quino [4,3, 2-de] [ 1 , .10 ] phenan- - 
throlin-9-one, 

5-bromo-9H-quino [4, 3, 2-de] [1, 10 ] phenanthrolin-9- 
one, 

7-amino-9H-quino [4, 3, 2-de] [1, 10 ] phenanthrolin-9- 
one, 

5-amino-9H-quino [4, 3, 2-de] [ 1 , 1 0 ] phenanthrolin-9- 
one, 

5-methyl-9H-quino[4, 3, 2-de] [ 1 , 1 0 ] phenanthrolin-9- 
one, 

10-methoxy-9H-quino [4, 3, 2-de] [ 1 , 10 ] phenanthrolin- 
9-one, 

' . 5 -methoxy- 9H-quino [4, 3, 2-de] [1 ■ 10 ] phenanthrolin-9- 
one, . 

7-nitro-9H-quino[4, 3, 2-de] [1, 10 ] phenanthrolin-9- 
one, 

5-chloro-9H-quino[4, 3, 2-de] [ 1 , 10 ] phenanthrolin-9- 
one, 
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5-bromo- 1 0 -me thoxy- ?H r quino [4,3,2 -rde]- [.1 ,-1 0 ] phenan- - - - 
throlin-9-one, 

5- (dimethylamino-2~ethyl) amino-9H-quino [A , 3, 2-de] - 
[1, 10 ] phenanthrolin-9-one, 

5-bis (2-chloroethyl) amino- 9H-quino [4, 3, 2-de] - 
[1, 10]phenanthrolin-9-one, 

5- (2-chloroethyl) amino-9H-quino [4, 3, 2-de] [1,10]- . 
phenan throl in- 9-one, 

12-methoxy-9-H-quino [4, 3, 2-de] [ 1 , 1 0 ] phenanthrolin- 
9-one, 

4- bromo-5-amino-9-H-quino [4, 3, 2-de] [ 1 , 10] phenan- 
throlin-9-one, 

ll-acetoxymethyl-9-H-quino[-4,3,2-de] [ 1 , 10 ] phenan- 
throlin-9-one, 

5- bromo-9-H-quino[4, 3, 2-de] [ 1 , 7 ] phenanthrolin-9- 
one, 

5-amino-9-H-quino [4, 3, 2-de] [ 1 , 7 ] phenanthrolin-9- 
one, 

5- (dimethylamino i -2-ethyl) amino-9-H-quino [4 , 3, 2- 
de] [1,7] phenanthrolin- 9-one, ". 

5-bis (chloroethylamino-2-ethyl) amino- 9-H-quino- 
[4,3, 2-de] [1,7] phenanthrolin- 9-one, 

5- (chloroethylamino-2 -ethyl) amino- 9-H-quino [4,3,2- 
de] [1 , 7]phenanthrolin-9-one, 

4-bromo-5-amino-9-H-quino [4, 3, 2-de] [1, 7]phenan- 
throlin-9-one, 

7 -nit ro- 9-H-quino [4,3, 2-de ] [1,7] phenanthrol in- 9- 
one, 

7-amino-9-H-quino[4, 3, 2-de] [ 1 , 7] phenanthrolin-9- 
one, 

12-methoxy- 9-H-quino [ 4 , 3 , 2 -de ] [ 1 , 7 ] phenanthrol in- 
9-ohe, -' 'V 

and the addition salts thereof with 
pharmaceutically acceptable acids. 

The use of a compound as defined in one of claims 
1 to 5, for the manufacture of an anticancer drug. 
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The use as. . .claimed . in. „ claim 6., . in • which —the 
compounds are. chosen from: 

5- (dimethylamino) -9H-quino [4,3, 2 -de] [1, 10]phenan- 
throlin-9-one, 

5- (benzylamino) -9H-quino [4, 3, 2-de] [1, 10] phenan- 
throlin-9-one, 

5-bromo-9H-quino [4., 3> 2-de] [ 1 , 10 ] phenanthrolin-9- 
one, 

7-amino-9H-quino [4, 3, 2-de] [ 1 , 10 ] phenanthrolin-9- 
one, 

5-amino-9H-quino [4,3, 2-de] [1, 10] phenanthrolin-9- 
one, 

5-methyl-9H-quino[4, 3, 2-de] [1, 10 ] phenanthrolin-9- 
one, 

10- methoxy-9H-quino [4, 3, 2-de] [ 1 , 10 ] phenanthrolin- 
9-one, 

5-methoxy-9H-quino [4, 3, 2-de] [1, 10 ] phenanthrolin-9- 
one, 

7-nitro-9H-quino [4 , 3, 2-de] [1, 10 ] phenanthrolin-9- . 
one,. . 

5-chloro-9H-quino[4, 3, 2-de] [1, 10 ] phenanthrolin-9- 
one, 

5-bromo-10-methoxyr9H-quino [4, 3, 2-de] [1, 10] phenan- 
throlin-9-one, 

5- (dimethylamino-2-ethyl) amino-9H-quino [4,3, 2-de] - 
[1,10] phenanthrolin-9-one, 

5-bis (2-chloroethyl) amino- 9H-quino [ 4 , 3, 2-de] - 
[1, 10]phenanthrolin-9-one, 

5- (2-chloroethyl) amino- 9H-quino [4 , 3, 2-de] [1,10]- 
phenanthrolin-9-one, 

12-methoxy-9-H-quino [4,3, 2-de] [1, 10 ] phenanthrolin- 
9-one, ■ 

4- bromo-5-amino-9-H-quino [4,3, 2-de] [1, 10] phenan- 
throlin-9-one, 

11- acetoxymethyl-9-H-quino [4, 3, 2-de] [1, 10]phenan- 
throlin-9-one, 

5- bromo-9-H-quino [4, 3, 2-de] [ 1, 7 ] phehanthrolin-9- 
one, 
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5-amino- 9-H-guino [4/3,2 -de ]. .[ 1 , 7 ] phenanthrolin- 9~- - 
one, 

5- (dimethylamino-2-ethyl) amino- 9-H-quino [4 , 3,2- 
de] [1, 7]phenanthrolin-9-one, 

5-bis (chloroethylamino-2-ethyl) amino-9-H-quino- 
[4, 3, 2-de] [1, 7] phenanthrolin- 9-one, 

5- (chl6roethylamino-2^ethyl) amino- 9-H-quino [4,3,2- 
de] [1, 7] phenanthrolin- 9-one, 

4 -bromo-5-amino- 9-H-quino [4, 3, 2-de] [1, 7 ] phenan- 
throlin- 9-one , 

7 -nitro- 9-H-quino [4, 3, 2-de] [1, 7 ] phenanthrolin- 9- 
one, 

7-amino-9-H-quino [4, 3, 2-de] [1, 7 ] phenanthrolin-9- 
one, 

12-methoxy-9-H-quino[4, 3, 2-de] [1, 7 ] phenanthrolin- 
9-one, 

and the addition salts thereof with 
pharmaceutically acceptable acids. 



20 8. Compounds of general formulae I and. Ia 





Formula I 



Formula la 
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30 



in which: 

X is chosen from oxygen, an =NH group 
and an =N-0H group, 

Ri is chosen from hydrogen, halogens, a 
nitro group and groups -NR 8 R 9 in which R 8 and R g 
are chosen, independently of each other, from 
hydrogen and (Ci~C 4 ) alkyl groups, 

R 2 is. chosen from hydrogen and halogens, 

R 3 is chosen from hydrogen, halogens, 
(Ci-C 4 ) alkyl- groups, - (Ci-C 6 ) alkoxy groups, a 
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guanidino group, groups -NR 10 Rn- in which -Ri 0 — and -R"n 
are chosen, . independently of each other, from 
hydrogen, (C1-C4) alkyl groups, (C1-C4) phenylalkyl 
groups and groups -(CH 2 ) n -Y with Y being chosen 
from halogens and CN, -CH(0-Et) 2 , (Ci-C 6 ) alkoxy, - 
0- (CH 2 ) 2 -N(CH 3 ) 2 and -N(CH 3 ) 2 groups and n - 1 to 3, 
R 4 is chosen from hydrogen, . halogens, 
nitro groups and groups -NRi 2 Ri 3 in which R 12 and R i3 
are chosen, independently of each other, from 
hydrogen and (C1-C4) alkyl groups, 

R 5 , R 6 and R 7 are chosen from: 

hydrogen or a halogen atom, 
d-C 6 alkyl, hydroxyl, C^Ce alkoxy, 
(Ci-C 6 ) alkoxy <Ci-C 6 ) alkyl, (C1-C4 ) alkylcarbonyloxy- 
(Ci~C 4 ) alkyl, -CHO, -COOH, -CN, -C0 2 R 14 , -CONHR 14 
and -CONR 14 R 15 groups, -NHCORi 4 and -NRi 4 R 15 in which 
R i4 and R 15 are chosen, independently of each 
other, from hydrogen and (Ci-C 6 ) alkyl, -phenyl-CO- 
CH 3 and -CH 2 -CH 2 -N (CH 3 ) 2 groups , 

. ,. ,. . .-phenyl-CO-CH 3 or -phenyl-CO-CH=CH- 

N(CH 3 ) 2 , morpholino, nitro or S0 3 H groups, 

groups : 

-CHs -N-COOR 16 , -CH2- N- COOR 16 , 

| ,16- 

CH2-COOR 17 Cht-Ar 

Rie and Rn being chosen from Ci~C 6 alkyl groups and 
Ar being a C 6 -Ci 4 aryl group, 

with the exclusion of the compounds of formula I 
in which X. = 0, and, either Ri, .R 2 , R 3 , R 4 , R 5 , R 6 , 
R 7 = H, or Ri, R 3/ R 4 , R 5/ Re/ R7 = H and R 2 = Br, or 
Rif ^2r R4, R5/ Re/ R? = H and R 3 = OCH 3 , or R lf R 2 , 
R3/ R4, Re/ R7 5=5 H and R 5 = OH or OCH 3 , or Ri = N0 2 
and R 2 , R 3 , R 4 , R 5 , R 6 , R 7 =H, 

and with the exclusion of the compound formula la 
in which X = 0 and R lf R 2 , R 3 , R 4 , R 5 , R 6 , R 7 = H, 
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and the , addition^ salts of . .these .. .compounds 
with pharmaceutical^ acceptable acids. 

Compounds as claimed in claim 8, of formula I in 
which: 

X' is chosen from oxygen, an =NH group 
and an ~=N-OH group, 

Ri is chosen from hydrogen, halogens, a 
nitro group and groups -NR 8 R9 in which R 8 and Rg 
are chosen, independently of each other, from 
hydrogen and (C 1 -C 4 ) alkyl groups, 

R 2 is chosen from hydrogen and halogens, 

R 3 is chosen from hydrogen, halogens, 
(C1-C4) alkyl groups, {Ci~C 6 ) alkoxy groups, a 
guanidino group, groups -NR 10 Rn in which R 10 and Rn 
are chosen, independently of each other, from 
hydrogen, (C1-C4) alkyl groups, (C1-C4) 

phenylalkyl, - (CH 2 ) 2 -N (CH 3 ) 2, and -(CH 2 ) 2 -0- 

(CH 2 ) 2 -N(CH 3 ) 2 groups, 

- .. R 4 is chosen from hydrogen,., halogens, 
nitro groups and groups -NRi 2 Ri 3 in which R 12 and Ri 3 
are chosen, independently of each other, from 
hydrogen and (Ci-C 4 ) alkyl groups, 

R 5 , Re and R 7 are chosen from: 

hydrogen or a halogen atom, 
Ci-C 6 alkyl, hydroxyl, Ci-C 6 alkoxy, 
-CHO, -COOH, -CN, -C0 2 Ri 4 , -CONHRi 4 and -CONRi 4 Ri 5 
groups, -NHCORi 4 and -NR14R15 in which R 14 and R3.5 
are chosen, independently of each other, from 
hydrogen and (Ci-C 6 ) alkyl and -CH 2 -CH 2 -N (CH 3 ) 2 
groups, 

-phenyl-CO-CH 3 or -phenyl-CO-CH=CH- 
N(CH 3 ) 2 , morpholino, nitro or S0 3 H groups, 

groups : 
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-Chfe - n - COORil ■ -CHk M_ c60R 16 "; 
CH2-COOR 17 CHs-Ar 

Rie and R 17 being chosen from Ci-C 6 alkyl groups and 
Ar being a C 6 -Ci 4 aryl group, ■ 

with the exclusion of the compounds in which 
X = 0,. and, either Ri, R 2 , R 3 , R 4 , R$, Re, Ri = H, 
or R x , R 3 , R 4 , R 5/ R 6 , R 7 = H and R 2 = Br, or R lr R 2 , 
R 4 , R 5/ Re f Ri = H and R 3 = OCH 3 , or R lr R 2 , R 3 , R 4/ 
R 6 , R 7 = H and R 5 = OH or OC.H 3 , or R ± = N0 2 and R 2/ 

R 3 , R<W R$r R6r R7 = H, 

and the addition salts thereof with 
pharmaceutically acceptable acids. 

Compounds as claimed in claim 8, which are: 

5- (dirnethylamino) -9H~quino [4,3, 2-de] [1, 10] phenanthrolin- 

9-one, 

5- (benzylamino) -9H-quino [4,3, 2-de] [ 1 , 10] phenanthrolin-9- 
one, 

5-bromo-9if-quino [4,3, 2-de] [1, 10 ] phenanthrolin-9-one , 
7-amino-9H-quino [4,3, 2-de] [1, 10 ] phenanthrolin-9-one , 
5-amino-9H-quino [4,3, 2-de] [1, 10] phenanthrolin-9-one , 
5-methyl~9tf-quino [4, 3, 2-de] [1 , 10] phenanthrolin-9-one, 
5-chloro-9H-quino [4,3, 2-de] [1, 10] phenanthrolin-9-one, 
5-bromo-10-methoxy-9H-quino [4, 3, 2-de] [ 1 , 10 ] phenanthrolin 
9-one, 

5- (dimethyl ami no -2 -ethyl) amino- 9ff-quino [4,3, 2-de] [1, 10] - 
phenanthrolin- 9 -one, 

5-bxs (2-chloroethyl) amino- 9H-quino [ 4 , 3, 2-de] [1, 10] phenan 
thrqlin-9-one, 

5- (2-chloroethyl) ami no - 9 H- qui no [4 , 3, 2-de] [1 , 10] phenan- . 
throlin-9-one, 

12-methoxy-9-H-quino [4, 3, 2-de] [1, 10 ] phenanthrolin-9-one., 
4-bromo-5-amino- 9-H-quino [4,3, 2-de] [1,10] phenanthrolin-9- 
one, 
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ll-acetpxymethyA-9-H-guinq [4 ,J3,.,2-de] [1 , 10] phenanthrolin- 
9-one, 

5-bromo-9-H-quino [4, 3, 2-de] [ 1 , 7 ] phenanthrolin-9-one , 
5-amino-9-H-quino [4, 3, 2-de] [1, 7 3 phenanthrolin-9-one , 
5 5- (dirnethylamino-2-ethyl) amino-9-H-quino [ 4 , 3, 2-de] - 

[1, 7]phenanthrolin-9-one, 

5-bis (chloroethylamino-2-ethyl) amino-9-H-quino [4 y 3,2-de] ■ 
[1, 7] phenanthrolin-9-one, 

5- (chloroethylamino-2-ethyl) amino- 9 -H- qui no [4, 3, 2-deJ - 
10 [1, 7] phenanthrolin-9-one, 

4-bromo~5-amino-9-H-quino [4,3, 2-de] [1, 7 ] phenanthrolin-9- 
one, 

7-nitro-9-H-quino [4, 3,2-de] [ 1 ,1 ] phenanthrolin-9-one , 
7-amino-9-H-quino [4, 3, 2-de] [ 1 , 7 ] phenanthrolin-9-one , 
15 12-methoxy-9-H-quino[4, 3, 2-de] [ 1 , 7 ] phenanthrolin-9-one, 

and the addition salts thereof with 
pharmaceutically acceptable acids. 

11. A process for preparing a compound of formula la, 
20 . ; in which.: 

X is chosen from oxygen, an =NH group 
and an =N-OH group, 

Ri is chosen from hydrogen, halogens, a 
nitro group and groups -NR 8 Rg in which R 8 and R 9 
25 are chosen, independently of each other, from 

hydrogen and (Ci-C 4 ) alkyl groups, 

R 2 is chosen from hydrogen and halogens, 

R 3 is chosen from hydrogen, halogens, 
(Ci-C 4 ) alkyl groups, <Ci-C 6 ) alkoxy groups, a 
30 guanidino group, groups -NR10R11 in which R 10 and Rn 

are chosen, independently of each other, from 
hydrogen, (C1-C4) alkyl groups, . (Gi-C 4 ) - .phenylalkyl 
groups and groups -(CH2) n -Y with Y being chosen 
from halogens and CN, -CH(0-Et) 2 , (Ci-C 6 ) alkoxy, 
35 -0- {CH 2 )2-N(CH 3 )2 and -N(CH 3 ) 2 groups and n = 1 

to 3, 

R 4 is chosen from hydrogen, halogens, 
nitro groups and groups -NR 12 Ri 3 in which R i2 and R i3 
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are chosen, independently of each' other, from 
hydrogen and ,(Ci-C 4 ) alkyl groups, 

R 5 , R 6 and R 7 are chosen from: 

hydrogen or a halogen atom, 
Ci-C 6 alkyl, hydroxyl, Ci-C 6 alkoxy, 
(Ci-Ce) alkoxy (d-Ce) alkyl, (Ci-C 4 ) alkylcarbonyloxy- 
(G!-C 4 ) alkyl, -CHO, -COOH, -CN, -C0 2 R 14 , -CONHR 14 
and -CONRi 4 R 15 groups, -NHCOR 14 and -NRi 4 R 15 in which 
R i4 and R 15 are chosen, independently of each 
other, from hydrogen and (Ci~C 6 ) alkyl, -phenyl-CO- 
CH 3 and -CH 2 -CH 2 -N (CH 3 ) 2 groups, 

-phenyl-CO-CH 3 or -phenyl-CO-CH-CH- 
N(CH 3 ) 2 , morpholino, nitro or S0 3 H groups, 

groups : 

-CH2-n-COOR 16 , -Cht-N-COOR.e, 
CH2-COOR 17 CH^-Ar 

Rie and R17 being chosen from Ci-C 6 alkyl groups and 
Ar being a C 6 -C 14 aryl group, 
which consists in: 

a - condensing a chlorobenzoic acid of formula: 




with a dimethoxyaniline of formula: 
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OMe 



to give a compound of formula Ila 



OMe Ri 
1 H 



Or' 




HQ 2 C 



OMe 



b - cyclizing' the compound of formula Ila to give 
a compound of formula: 



■ OMe 




OMe 



10 



c -■ converting' the' compound, into' a quinone of 
formula Ilia: 



AMENDED SHEET 



;l O □'■+*■> 3 S :IL , OS'12-Oe 



- 71 - 




d - reacting the quinone of formula Ilia with an 
azadiene of formula: 




to give a compound of formula IVa : 




10 



15 



e — reacting the compound of the formula IVa with- 
dimethylformamide diethyl acetal to give the 
compound of formula la, 

f - and, optionally, converting the compound thus 
obtained into another compound of formula la. 
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12. A process for treating patients, hav.ing .a. cancer 

tumor, which consists in administering an 
effective amount of • a compound as defined in 
claim 1 . 



13. 



15 



20 



25 



30 



A process for ■ preparing 
formula I, of formula: 

R 5 O 




:ompounds of general 





in which: 

Ri is chosen/ from hydrogen, halogens, a 
nitro group and groups -NR 8 R 9 in which R e and R 9 
are chosen, independently of .each . other, from, 
hydrogen and (C1-C4) alkyl groups, 

R 2 is choseti from hydrogen and halogens, 
R 3 is chofsen from hydrogen, halogens, 
( C1-C4 ) alkyl groups, (Ci-C 6 ) alkoxy groups, a 
guanidino group, grfcups -NRi 0 Rn in which R 10 and R u 
are chosen, independently of each other, from 
hydrogen, (C1-C4) atLkyl groups, (C1-C4) phenylalkyl 
groups and groups/ -(CH 2 ) n -Y with Y being chosen 
from halogens and/ CN, -CH(0-Et) 2 , (Ci~C 6 ) alkoxy, 
-O- (CH 2 ) 2 -N{CH 3 )2 groups and -N(CH 3 ) 2 and n = 1 
to 3, 

.. ., . - . R4 is chosen from hydrogen, halogens,, 
nitro groups and groups'. -NR12R13 in which R 12 and R 13 
are chosen, independently of each other, from 
hydrogen and (Ci~fc 4 ) alkyl groups, 

R 5 , R 6 knd R 7 are chosen from: 

hydrogen or a halogen atom, 
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C.i-Ce alkyl, hydroxtfl,.. Ci-C 6 alkoxy, • 
(Ci-C 6 ) alkoxy (Ci-C 6 ) alkyl, . (Ci-C 4 /alkylcarbonyloxy- 
(C1-C4) alkyl, -CHO, -COOH,. -CN,/ -C0 2 Ri 4 , -CONHRi 4 
and -CONR14R15 groups, -NHCOR14 a/d -NR 14 R 15 in which 
R14 and R i5 are chosen, independently of each 
other, from hydrogen and (Ci-Ce/. alkyl, -phenyl-CO- 
CH 3 and -CH 2 -CH 2 -N(CH3) 2 groups, 

-phenyl-CO-CH 3 or/ -phenyl -CO-CH=CH- 
N(CH 3 ) 2 , morpholino, nitro or /S0 3 H groups, 

groups : 



-CH2 -N-COOR 15 
■ I 

CH2-COOR 17 



-Chfe- N-COOR 16 , 
O-fe-Ar ■ 



Ri6 and R17 being chosen from Ci-C 6 alkyl groups and 
Ar being a C 6 -Ci 4 aryl group, 

with the. exclusion of thfe compounds of formula I 
in which either Ri, R 2 , £3/ R 4 / Rs> R6, R7 = H, or 
R'l, " R 3 , R 4 , R 5 , Re/ R7 = Wand R 2 = Br, or R lf R 2 , R 4 , 
R5, Re, R 7 = H and R 3 = QCH 3 , or R x , R 2 , R 3 , R 4 / Re/ 
R 7 = H and R 5 = OH or OpH 3 or R x = N0 2 and R 2 , R 3 , 
R 4 , R5, R6, R7 — H, 

which consists 

a) in reacting a hydioquinone of formula 



with a compound of formula 
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in the presence of Ce&lz, 7H 2 0 and ethariol to give 
a compound of formula /II 



b) in converting the compound of formula II into 
a compound of formula III 



c) 




- — ■ 



in reacting Ithe compound of the formula III 
with HC (OC 2 hI) 2 N (CH 3 ) 2 in DMF at 120 °C to form 
a compound off formula IV 
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d) in cyclizing the compound of formula IV to a 
compound of formula A in the presence of 
NH4CI and AcOH, / 

e) optionally converting the compound of formula 
I thus obtained into another compound of 
formula Hy' 

A compound of formula 




N(CH 3 ) 2 



in .which : 

Ri is chosen from hydrogen, halogens, a 
nitro group and groups -NR a R 9 in which R 8 and R 9 
are chosen, independently of each other, from 
hydrogen and (C3.-C4) alkyl groups, 

R 2 is chosen from hydrogen and halogens, 

R 3 is chosen from hydrogen, halogens, 
(C1-C4) alkyl groups, (Ci-C 6 ) alkoxy groups, a 
guanidino group, groups -NR 10 R U in which R 10 and R 1X 
are chosen, independently of each other, from 
hydrogen, (C1-C4) alkyl groups, (C^Ct) phenylalkyl 
groups and groups -(CH 2 ) n -Y with Y being chosen 
from halogens and CN, /-CH (O-.Et) 2 , (Ci-C 6 ) alkoxy, ,- 
0-(CH 2 ) 2 -N(CH 3 ) 2 and -N(CH 3 ) 2 groups and n = 1 to 3, 

R4 is chosen from hydrogen, halogens,, 
nitro . groups and groups -NR12R13 in which R 12 and R 13 
are chosen, independently of each other, from 
hydrogen and (C1-C4) alkyl groups, 

R 5 , R 6 and R7 are chosen from: 
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hydrogen or a halogen atom, 

Ci-C 6 alkyl, hydroxyl, d-C 6 alkoxy, 
(Ci-C 6 ) aikoxy (Ci-C 6 ) alkyl, (C!-C 4 ) alkylcarbohyloxy- 
(C1-C4) alkyl, -CHO, -COOH, -CN, -C0 2 R 14 , -C0NHR 14 
5 and -CONR 14 R 15 groups, -NHC0R 14 and -NR 14 R 15 in which 

R14 and R 15 are chosen, independently of each 
other, from hydrogen and. (Ci~C 6 ) alkyl, -phenyl -C0- 
CH 3 and -CH 2 -CH 2 -N(CH 3 ) 2 groups, 

-phenyl-CO-CH 3 or -phenyl-CO-CH=CH- 
10 N(CH 3 ) 2 , morpholino, nitro or S0 3 H groups, 

groups : 

-CH2-N-COOR 16 . •CMg-N-COOR.e, 
eH2-COOR n7 CH2^ Ar 



Rie and R 17 being chosen from Ci-C 6 alkyl groups and 
Ar being a C 6 -Ci 4 aryl group, 

with the exclusion of compounds in which, either 
Rl ' R 2' R 3, R 4 , R 5 , R 6 , R7 = H, or R lf R 3 , r 4 , r 5 , r 6 , 
R7 = H and R 2 = Br, or R x , R 2 , r 4/ r 5 , Rgf R? = H and 
R 3 = OCH 3 , or R lf R 2 , R 3 , r 4/ r 6 , R 7 5= h and R 5 = OH 
or 0CH 3 or R x = NO z and R 2 , R 3 , R 4 , r 5 , r 6 , R? = H/ 
and the addition salts of these compounds with 
pharmaceutical^ acceptable acids. 
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